
\/. M, liaspi]

ll’A(l/( ~altC:C:lI/.lC:t l’roI)ulsio II lAl)oratoIjJ,  l’tisadcIIa (;A 9 1 1 2 . 7

M .  IIailcs

(I]livcrsitly of Mrllmur]Ic, SclIool o f  l)l]ysics, l)arkt’illc, \~ictolia  30!)l, A(lst,ralia

1/. N. Mallcllcskr

Allslralia ‘1’clcsco]w Natio]lal  l’acility, (~Sll{(), 1’0 lhx 76, lt])])illp, NSW 2 1 2 1 ,  A u s t r a l i a

]). \~l. st~])])(!l’$i

hlOIIIIt S (I O I I I1 O  aIId Si(li])g S])ril)g OIHCI  \wtorics, ANll, l)tiiatc IIap),  \\lcstoII (;rc:tk, A(u’1’

12(j]], Allsila]ia

J. Navarro

Orrcsticll ‘2511,4022 SiavaIIgI,eI, Norway

N. 1) ’A1]lic.o

osscrvatorio  Astro]lo]]]ic.o,  via Xa]l)l)()]li 33,  40126  lk)logI, II~i aIId lstitl]todi

l{aclioast]()])c)]]]ia,  \~ia  1’. (~ol)ctti 101, 40129 llolo~,IIa, Italy

l{cc(:ivcd  - . - _ . . _ _ 1 acc(!j)tc(l  —.

‘11111)1)1(’  IJ(’llmv



AI] S’l’I{A(:’ll

S“lll)j(’cl llc(l(ii?l,(p.’ Stlals:  I l (wt l ’o i l ,  ])lllsars: itldivi(l~lal: (I’S]{ J] 10TJ- 6107’), slI])(~I-

llo\Jtl  1’(’11111?1111s, gallllIIa lays: ol)scr\wt,  ions”



ions o f  tl)is tl(iv ])[IIs:  II,

IIc f i rs t  cat(y~ory al)ovc,



StIl~s(x{ll(i]t  tilllillp, olJs(l\~ltio]ts”  of 1’S1{ .1 I 10.7) 6107  IV(I( C1OIIC at l’;]] li(s. A  iota] (jf 06

tittli]l~>,  ol)scrlatio]ls of l’Sli J ]  1 0 5 -  6107  I\Ii(L ol)lailt(xl l)(ll~rc(]] 199;3 ,Iuly 8 a]](l 1996 July

1, o f ”  111(%(’, {)] ~v(l( (jl)(;lill((l ;It, C(:IIt CI la(li(j ft(’({11(’tl(i(.s r~lllp,illf, fl”olll  13!1[)  to 20[)() Mll Z.

‘1’11( f(]l)dil]i]]g .7 ol)s(,l\’iitio]ls” lV(:IC ol)t ai]i((l ;I[ (i(io  LIIIY, it) .lIIl~I 1 !]{)!). All data t iili(~]] ])rior

1 0  I !1!)’) i!(’r( ol)tail)ml usitl~,  filt(’1-l. )allli tittlillp, sj’st(Itls (2 x (il X 5 A4117  at 1~)20 Nqllz aII(l

~1 X ~~!)(j  x ().12:)  Nfllly,  i\t, (i(io N411Z) {jlliit llil\r(’ I)(YII (I(w(ril)((l i[l (l(tail (:]sewllcl(’ ((’.[~. IIailcs

(/ ( / / ,  1 9 9 ’ 1 ) .  M o s t  (1;11 :1 fl’olll :Ifi!cr l{l!l.r) \\”(’  1(’ ol)tilill (’(1  IIsirl$’, 111(’ (~till(’(’11 (’011  ”(’121[01’-1)21 s(’(1”

l)lIlsiII ti]t]i]][; [ti:l(]iilj((Ntl\tlllo 1{){) 4), ivlli(l] Il;is 2 x 1;28 l;lp,s :Icross 12S h411z  ill (acl I o f  t w o

‘1’}l)i(all},(()]l(l~lf()] ol)s(lf’;~liol]s tY(](lI12t(l(Ial ((]11(1  f’t(x[[](’ll(i(sS(’]);ll’illc f’1’(’(]11(’1)(’y  I)all(ls. .  ,

of” 14:?()  illl{l l[j[)() h411Z Silllll ltilll(’ollSl~. 11S llill’lo\l’(’1” fl’(’(~11(’11(’~’ ( 1 1 2 1 1 1 1 1 ( ’ 1 S  21S (’OIIII)?LI’C(l  ()() tll(’

filt(’1’-l):lllli syst,cl  II l(:sultcd ill 1(’ss Cllallllcl (Iis])(lsiol) Sl))(’ill’illg al](l llcql(:cfil)(] lil]]r rcsolu-

iio]). l{’ilt(:l’-l )illlli (l~t:l \\’C]’C IW’ol’d(d 01] iil])($ illl(l fol(l(’(1  ofllillc, kvllilr (’orr(:lator” data ivcm

f’ol(l((l ()]]lill(, Av(:ragc ])rofil(w W(:IC cOIIVOI1( ’(1” nit]l l]igl] sigl] al-to ]]oisc r a t i o  tcIII])lat(s to

yi(l(l ])(lls(~ a r r i va l  tilt](,s. ‘1’11(’ avc]agc  ])rofil( il( 1(;.!)()  hlllz sllot$’11  ill l“ig)urc 1  Ivas ol)iail)cd

l)~’ill i[l;llillg; ill](l slltt]t llil]~, ]] Illi](loLlsill (liJ’i(ll]tll (“ol’1(’l~lto  l’” I)rofilcs. ‘1’11( I)rofilcal 1420 Ml]z

is sill lilar. ‘ill IC two collll)ollellts o b v i o u s  ill l“i[~)lll( I (’illlllot l)C lTSol\r(’(l ill tll(’ (;(;0 MIIY,

(Iiltil 1)( ’C,i\(l  S(’ of tlis])(:rsioll  Sill Ci)l’il)p,. 1{(’Sl]lt il)[: ill’l”i\’tl I  til~lcs 11’(’1’(’ 2111iil~Z~d llsill[~ 111(’ Still l-

(I; II(I ‘1’ljMl’() ])ulsdr tlilllitlg software ])acl<a$~(’ (rl’ayloI  S’, Wcisi)crg  1989)  togctl  IcI ~vit,ll tl]c

,11’1, 1)1’)200” c])ll(:lll(tis (Stal)disll 1982), ‘1’~’])ical  ill’1’i\’dl tilllc ~lll((lliiilltif:s W(IC, w250 jls,

fol c--lo ]I]il] illt(’[;l’iltiolls ]Iavil)p; siglla-to llois(” r;t(io w20 at, frcqllcllci(’s  al)ovc 11390 Ml]z.

A]li~iil tilllcs at (i(}() Ml]z l]a(l (Illccrtailiti(s ~ll)l)tc)xiltl~it(ly  t,wicc as ]iIIr,C.



1!) ;Iliit:il lit]lm+ IIlc;Isllr(<l  ill Jll]y 199[), itlcl~ldill{~ a l l  r) lIIcasIll(’(1 al [i(;() Llllz. ‘1’llis fvas

1(1 (’11:1111’(’ p,oo(l rlqll(’11(’y (’()\(!l”ap,(!, alI(l II() (()]lltlttli]];l(i()]] f’to]Il lollp,  t(’1’11] lit[iil)p, lioisc: s o

(’0111111011” to J’ollllp) I)ulsill’s. ‘I’l Ic II IoasLIIc(l  I)M i s  ( 2 7 1 . 0 1  .1 ( ) . (1?]  ])c CIII-:{ 2111(1  (l~llil}g, tlIr

sIllJs{YllI(IIt litllillp, atlalysis, it i~’as lIclfl (is(cl iIt this vdl~l(’. ‘1’() ll}illillli~c (f)llt;ll~iili?ltioll

()[’ III(> tilllillp, l)ositioli fIX)III  loIIp,-tcll  II till~ill~, )Iois(’, W( “l)t(.-ivllit(ll(:(i” tlI( (lalaj ~i[tilig out,

slllli(i(iltl} II IaIIy fIcqII(JIIc>’ (I(:rivat,iv(w (folII) to lcJI(lrI 111(’ r(~si(llldls tl])]jloxilllilt<~ly  (~a~lssial]

(Iistlil)llt(.(1, (l(~tcrl))il]cd l)}’ (’y(’. ‘1’IIc  tilltill[j ])c)sitioll,. . (l(~t(rlilit)(’(1 il’llilc fi(tiltp, olit tllcs(~

(1(’lii;llil(s, is  giJ’cll ill ‘1’al)lc  1 arIcl wds  slIl)s([{LIIIIItly  lIcl(l fixc(l. 1(’il]ally,  ive II I[aSIIICCl  tll(

I)(s1 j][tio(l 2111(1  I)rriocl (I(riiwtivc, alsop,i~’(1]  it) ‘1’al)lc  1 .  ‘1’tl( II]l((l(:till(i(s ill ;ill j)aIaIIIc[(:13

;II(I [II( ]Iolllillal ‘J’l’;N’11’ol(Ij)OIt(,(l” 10 s(;llisti(al (Itl((tl;iitl(i(s, ol)laillc[l assll)l]irlp, (KILIal

\Y(’i~:]l[ill}l, ~’ol till al’l’i\rd] [ill l(’S, ‘1’]1(’~  ill(’][1(](’ ]10  (’olltl ”il)(l[i(Jll for ]J()’. Si])](’ (’oll{~ll  llillillioll” fl’olll

lilllillj),ll[)is(. ‘llll(] )lllsill’ssl [t f:i((lt12i ~)ll{ti(li(l~l 1~ ~ ;.I?X 101’” (; (1)0)1/2 ~ 1  :x 10]2 (;,2111(I

i t s  sljill (101111 IIllllillosity l;,’ ~ 4 7 1 9 / ’ ’ / / ’ 3  2.:)X lo”~()(’l’p,s”  ‘ , \\ ’11( ’l’(’  tllc IIc(lt roll s tar  Illolll(’llt

of ill(’1’liil I i s  takcIl to I)c  10’1:” g; (“1112.  ‘1’11(’  ])111s:11”s (llilta(t(’listi( a~,(’ 7C ; l’/2P = 63 I<J/l’.

II I()(lcl p,iv(~]l ill tl]c ‘1’?ll)lc,  ?lI’(’ S]IOMJI)  illl’ost- lit wsidllals, a f t e r  rcIIIoviil o f  (IIC tillli]]p,

I’i[’,[lt( ;?. III tllc ])10(,  Illl(clttlil)ti(stil(: ty])icall~’  11111(11 sIIIall(I lII; III tl)csizeof  tlicsytl~l)ol

<I II(I ilI(’ iitllill~, IIoisc, illtcr])wtc(l  as ill(~~,[llali(i(’s  ill llIf’ 11(’lllmlI stal’s mlatioll, i s  ol)~’iolls.

\V( (iIII CIlla]llify tllc alllolltlt, o f  lill)il]g IIois(, a s  ])wictil)((l I)y f\m)ulnal)iall  (,tal. ( 1 9 9 4 ) ,

l)) Itl(tlsllri]lp, A8 ; lop;(li;lP/6v), U’11(’l’c // ~ 1/1’ 2111(1  fol’ / : 10ss.  1“011’S1{ ,11105- (i107

J\(’ fi]l(l AK : 0.8, Ivllicll i s  col]siskllt  witllitl tll( scatter Ivitll l\8 ])aIaIIIctv  Is for otllcr

J’O1l IIIJ, ])ulsill’s. ‘1’11(’ Slllall 7C, as Ivcll as (11(’ lal’p)(’ 21111011111 of ti[tlillg IIoisc, sllp;~,(’st t,lla(

I’SI{ sJllofh  6 1 0 7  i s  aII  rxccll(l)t call(li(latc  for ~)lit(ll(s. 11)(1 (’(’d \\’[’ Ctlll] lot 1’(11(’ ollt Solllc

(olll;lll)itlcltiol)” o f  tllc till]illg ])araIl)(>[crs  I)y  a slolvl)’-t(.l?ixijlp; p;lit,(]) t,] Iat, OCCLII.  IXYI l)liol to

Jllly 1 9 9 3  ( ( ” f .  Mallcll(:st,(’r (’1 (1/. 1991, IJylt(’  c1 (/1. IWkl). ‘1’ill)illgltctiscal)cl ~,lit,dlm Jtrill

II I(W1 likely ])rcc.ludc a II) CWSUKIII(:IIL of tll IC l)ulsaI’s  I)IY)I)cI Inot,ioll via tilnillg.
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3. l)iscussion

3.1. l’ossihlc Association]]  wit]]  (;290.1- ().8

l)S1{ ,11 lo~j-  (ilo’(” i s  Iocatcd  ]Ictlr tli( (ltllactic S(IIJCIIIOJTa r(>]]ltltt]lt (1:?! )[).1- ( ) .  S ,  illso

kllowll as N4SII 11- 61 A (Shawl’ & (10ss 1 070).” ‘1’l]e ])loxilllity of ii ~ou[lp,  l)tllsa] to a

S[l])(!l’llov<l l’(’lllllalll, Sllp;p;(’sts  tllqf ]Ilay lla\’(’ I)(YII follt]((l ill tllc salllc exl)losiol).”  AltcrItatcly

[1](’y  ll]a)~ I)(’ (oill(i(l(’llltllly sll])crl)oscd 0]] 11](’ sl<s’; ilidc(d tllc: (;alac(ic l)I:III(J  i s  t(.])lcte \\’itll

I)lllsttls all(l slll)(’1’llo\w 1(’lilllallts all(] tllc l~(x+sil)ility  of fl)al)cc alip,lll~l(llt i s  11(111 II(:p;  lip,il)l(’.

Ilcr( \v(  col)si(l(r \YII(LtlI(,r tlIcr(J i s  a p,(llllill( asso(iatiol)” l)(Jt\v(YJII l>S1{ ,11 I()!P 6 1 0 7  aIId

(; ’’W().I- ().8.



(’stirll;ll((l 1 0  1)(, =2.:)(11. ‘1’ IIIIs, tll(l;ll] ~;((()}lsis t(]ltltitll III( I)I!

I{fp,iol]s ()(” (tIIIaIIc(’(1 fr(’( (I(YIIOII (I(,tlsity (lil~c’ II 11 wp,iolls)

lc’slllt ill all OV(’I’(’Sti  lllilt(” of (11(’ })111s211’s  (Iista)k((’ fro]]) its I)hl

& 1)’llt)ico I$)$H;  ).

‘ . [,. [:)71-]],
7’ (?/- 1)/’

(1)

w’lIeI(’ 1’ i s  its cl]rr(,]]t sj)itl ])erio(ll f{, i s  its s])ill 1)(’rio(l at I)ir(ll, al)(l ~1 i s  i t s  l)];tl<illg ill(l(x.

‘1’1]( fl]:]li~ct(’]isti(  ap,c i s  llsllfilly (Iefillecl a s  7( : 1 ) / 2 1 ’ ) ,  wllicll asstllllcs tl]at 7/ = 3 and

1{, ~:.~: /’. 1“01’ 1 ’ s 1 {  ,Illor)- 6107, 7C : 6 3  kyl’. llo\$(\’cl,  tlI( snort (( II ICIIt s])il) ])clio({ {or

I’S]{ J] 10[)- 6 1 0 7  coIII])aId Ivitll otlIcI, y(JIIIIp,CI  ])IIlsars (c.?,. 1’S1{ 111:)()$)- 5 8 ,  7C =  1.5 kyr,

1’ I  J)(I Ills) s\lgg(wts 1{, << 1’ (10(:s l)ot lI(c(xsaIily 1]()](1 ill t h i s  cas(:, a n d  tll(’ 11’(1(! a[y’ 11 lay

I)(’ Sll)illl(’1’. Alt(;]]};ltil(ly, i f  tll(’ I)rakil)p, itl(lc>x ?I <  3, as lIas I)(WII II)(aSLII(Xl fol :1]1 I) LI]SaIS
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<1! 1(1 :;( ’’100.:1” (ljoll~, (/ (//. 1!)$11), ltas  t(I][Iall\ 1)(’ilkcfl X td,y (Jlt)issi[))t  I)llt sl)cll-lil<( radio

II IOIl)lIolop,y. ‘I’l Ic ccIItIal X- IajJ clt)issioli  iII lII(w t(’flit)atlts i s  tlI(IrII Ial. It i s  itlt(il)l(t(d as

I)IitIfI, (111( to tlIc (\;]l)o12itio]l” o f  dcllsc (lc)II(ll(’ts tlltlt sllr\i\(cl 111( illil ial I)lasl \vdv(I, ratlI(r

llliill ii (’(’1 )11’:11  11(  ’ (1(1”011 Sti l l ’ ,  21S is tll(’ (’21S(’ fol”  1( ’lllll:lllt S \\ ’itll (’(’l ltlilll~]  )( ’illi(’(1 Iloll-t ll(’l”lll?ll

.X-I;I,J (’ll)issiol) aII(l cc IIt Iall~~ ])(:akd r:i(lio (lllissioll l i k e  tlI( (~rat). Si]icc its II Io]])lIology”

sLI{;gI,(>sl,  s t]lis is t, III(, o f  (;2{1[).1- ().8 as \I(>ll, 111(’ 1(’ i s  110 (~t’i(l(’11((~ for a C(’l)tltll I)oiiit sour  ((”

\4’(’ IIot(’ ?Ilso tlltit w44,111:11 \\OIIl(l aI~,lIc against aII a s s o c i a t i o n ”  Ivitll l’lS1/  J] IOTJ-  6107.

\Y:28,  i(tl(l:l( ~400.2~l  ](l(littil’clyc)  lcl” l(tltlliltlls,all ll?lL’i llp, (stilt l;it((lap, (sp,r(tit(tttlf  ill IOliyl’.

l~~ltllt  (X-J?  lyst Ll(li(sof(; 2{)().l- 0.8111:IJsII((I lip,ilt ollits: isso(iiitiolitvitll  1’S1{ J1105-  6107,

l)) clt’]l~(~l~st)tltillp, tltat {1)(’ X-1ay clllissioll i s  tll(]tlt:ll, as Jv(Lll ;is l)y lt](~aslltil]p, tllc IIclltlal

I]y(lrop,(ll  ;~lwmr])tio]~  tmvad tl~c  souwc, i~lli(ll II121Y IJ(’1]) col]s~raill  tl)( (Iis[all((,

/\ ll)(ilsllt(,]l~ctll ofllle l)N)])c] ll]otioli” lo] l)S1{  JIIO<’D  6 1 0 %  i s  lti[’,llly (Icsilal)lc  for de

t(ltllitlillp,lll}(’tll(’l it is asso(iatc(] \vil}) (;l~!)().1- (). S. Sa(ll~’,a tittlill[~])lc)])(l IItotio])”  ~vil] l]ot

I)( i“oltll(ol)lillp,,” gil’vll tl]c la]-p,c alllollllt 0 [  til))i]l~, IIois( cxllil)it(’(1 I)J’ ll}t’ I)ulsa]. (l~ig~lm 2 ) .

,Also,  itsloli’fl( lxcl(’llsity(s(  :( ’l’?ll)lc” 1) il'illl lltlli(i lltclf(\l()llJ(  `tlic{)l)s ('ll'tlti(jlls llsillg;c~lllc:lltly

awilaljlc tclmco]m d i f f i c u l t , .  A  l])casur(>lllcllt of tllc })uls~ir’s scilltill;ltioll s]wcd tl)mup,l~ ol)-

s(, rvat,iolls of its ra(lio (ly]la]))ic s])(’(.tlllltl ]IItIJ’  l)tovid(~ sol IIc (~vidcllc(~  ap,aills[ all a s s o c i a t i o n ) ”

i f  ;I sIIIall  s])(YYI i s  fou]] (l, altl)oup; ll t h i s  \i’ill I)(J (Iifl icult ap,aill 1)( ’calls(’ o f  (IIC  I)lllsar’s low

flIIx (I(:l]sity. ‘1’l)is  t(dllliquc w a s  r(v]ltly US(YI  I)y Nicastro ,  JOIIIIS1( III & l{mil)alski (l{)!](i)

to arp,llc  :lp, iiil]St all  associa!  ion I)clfv(:c’11 t  11(’  radio I)lllsal’ I’Sll 1]1 ‘t O(;  -  4 4  all(l  tll(’  sll])c’l’-

lIova r(:lt)tliillt  (;343.1- 2.3. I f  tllc association] i s  lea], tllc I)lllstll 1)1()])(’I IIlotiol]  sllolll(l I)c

:?2 (6:{  l{yr/7)  IIl?ls y]’- 1, illd(~j)cll(l(:)lt o f  tll(~ (list ?\ll((:.



I ()

3 . 2 . l’ossiblc association with -)-]-ay souwc 21’;(; .11103 (;106

11(’1(1  1)~ lil I()\\’11 “y-ld~ ])\llS2il’S, w])i](~  II IOSt of 1]1(: to]) ttlirty ;11’(’ l<llo\$rll  X-l”il~ S0111’(’(’S. ‘1’1111S, ;1

l;ll'/J)('  \':llll(` f()l'llli S]):ll'il]l l(:l(:l`Sl  l~;[\('StStll ill a l)llls:i lislil{(lj't( )1)(()1 )s(t\':ll)l(' :ttllip,l  l(:]](]p,i(s.

0 1 1  IIlis lisl, l)S1{  .III(). !P 6107  i s  Iii[l,ll(t llItIt I 111(  Illitli(tll-ltl])l;((l klI()\vI) X-iaJr aII(l ~-I;I~

/)llls; ll’ 1)s1{ lII()!)’7 h:} ((;l)c]]g; S’ II(lfa]icl 1!1S:], l’i(tto{~ {/1. 1!)9]). ‘1’lIIIs.  1’S1/ .11105 - (;107

is a p,()()(l (a]l(li(la((~ for (Ictcctio]] of IIip,ll  (’11(’rp,y llt:ip,llflosl)l](’~i( eltlissioll.

III f;i(l, tlI(’ [aflio  tilllil)p; })c)sitiotl of l)S1{  ,11105 (iloi” (’1’al)l( 1 )  li(slv(ll ii]sicl(:tl]($lj;(til

to]](itl(ll((  ,’1!)’  X 32’ (IJo] clli]xw of tll( s((t)]lcl  1’;(;I{I;’I’  calalop, Solll’(”(” :}l’; (; .1110 :3- 6106

(’I’II(JIII1)S(JII (I ~//. l“f)-)). ‘1’llis ~-Idj \OIIIt(I \v;Is  r(Jf’(1  tt’fl I() i]) tlt(’ [ifs{ l;(; l{l’;’ll catalop,  :IS

(/1{() . 1 1 1  1 0  (io (1’i(l]lc] Cf al, 1!)!11), iIII(l i s  11(’:11. lJIIt t)lllsi(lc llIc (1101 I)ox c)ftlIc S(,(OII(I

(’OS II (’iltill(~~,  SO1ll( ’(” 2(;(; 28s- 00  (Su’:lll( ’llllul”p, ( ( (1/. 1(1s1 ). 1{(’])01”1(’({  1’; > I(K) hlc’\’

II IISCS of 21;(; .J 110:; 6106 sl~ow ]to wi(l(]lc( of si[:]iifica]l! i’arial)ility, collsistc]lt  will] i t s

iltt(’lj)](t;iliol) as a Iotatio]l-])c);i’f]t:(l”  ])lIIs:II (’I’IIOIII1)SOII” (/ 01. 199.7, l{illll?lllalll ~ll’tlly c{ (/1.

I w)!’)).  If’ [II(’ Solll (“(’s a] ’(’ associatd, t II(> (~sf illlat(xl II I(Ja II fll Ix of  ‘21’; (; ,1 1 1 ():i 61 06  suf, p;csis

l)S1{  ,1 I 1 Or)- (i] 07 (( IIIvcrts a])])l{)xirt]:il(’ly :1X of i(s sl)ill do\vl I luiliil]osity  to ilip,l)-e]trqy y-

rilj’s f’()) a l)(~altlillp, illl~,l{’ o f  1 . ( )  Sl, Colllljaldl)l(” Ililll (11(’ (’flicietl(i(~s of” tllc \’f’la l)lllsar tt?l(l

1’S1{ I ]  I?()(i -  41 (’lll]O1]]l)sO]] cf al, 1992,  (;l(tli(t, IImllls(!]l, & (:1( ’?II” 1988).

l\l(l]OIIp,lI  ()]]ly [II(J (Ictcctioll  of ~- 1:1) l)lllsa[iolls at tllc radio })t~rio(l  call I)toi’idc II IIa III-

I)ip,[lo(ls ])loof” o f  tfll( associatic)l) o f  1’S1{ ,1 I 10!)- 6 1 0 7  urit]l 21’}(; J  1103 (i106  (aII analysis

It’lli(ll i s  it) ])t(y,i(ws),  tll(, cl’idcltcc  fo] lllc associatio]t, I)asc(l  olIly ()]1 tlI( I)osit io]]al coillci -

(Icll(( al](l lar~,(,  l)lIlsaI li/dz, is stIo]I~,. ‘1’l](t( :Itc l;’ ta(lio l)(llsars Ivi[llill 10’” of tlic (;al;~c(ic

l)litll( tllal ]Iavc IIigltel lL/dz tllal~ 1’S1{ lllo~)~v ~)2 for mrllidl ])ulsa(iolls Ilai’f: ]Iot y e t  l)(x:II (1(-

[((t((l I)y 1’;(;1/1’;’1’. 1“0111 o f  tlIcsc, illc.l~l(!il]p, I’S]{ .11 lob- 6107, lic \vitllill tll( 99% collfi(lcllc(~



ft)])lt)l]ts tjf (ltli(l(~llli{icct 1’; (11{1;’1’ SC)(]I(’(S, 11~’  (ot]ltilst, of 2(i S l(lI(J\l’11 ra(lio l)llls:Its \\itllif]

I  00 {)( 1 II(’ ( ;itlilct iC I)lall(’ \Vllos(”  clielp,ctics Sllo(llcl I)(’ 1)(’loll”  1 11(’ l’;(~lll’~’l’ t 111’(’S1101(1  I’(jl’ (lCIC’C-

(ioll, OIIIJ [{v(J Ii( \$ri(llill tlI( 9{)(X)  ((jllfid(l~(( (olItollls” o f  utli(l(tltili (’(1 11(; 1{1)’1’ sollr ((s (1’i(rro

l!)!)~)). Assllf]lillp, ( h i s  (01111” 01” p,l’(jlll) i s  S])iltiilll~ (Iistlil)llt(xl lil<( tll(’ )’O1lll [’, 1)(11 S:11s,  illl(l (’\’(’]1

ii(’(’(’l)t  illp,  1 1](’ lill’~)(’ (l]l(’cl’t ilillti(’s ill 1) A4-(li  Still lC(’ (l(~t(,]i]]itl:ltiotls, lllis st]’()]1~1~ sl]p,[~,(’sts lllat,

(11(’ )’ollllp, j)\ll Si\l’ (oi]]ci(l(~]l((s, i]](lu(li]]p, tllilt fol” l)S1{ J ]  105 (ilo’(” illl(l  21’;(; .Illol (ilo(i,

;1}’(’ I’(’; ll.

‘ 1 ’11( ’  -, 1’;1)’ Solll’( ’(” .,‘)lt(; ,111  O;l- [ilo(i, ilS 11’(’11  ;1S (;1{() .111 1 0 -  (~() ;111(1  2(~(; I?NN- ( ) ( ) ,  lIil\J(’

I 1 ) (  ’ ( ’ 1 1  ill’~,11(’(1  I)j’ S(’\J(’l’ill ~~lltllol’S tlS Iwi]]p, awo(iat  (’(1 \\ ’itlt (II(s (’a[illd colt]l)l(’x, \vl]i (l] i]l-

1 (’111(1(’S 1 11(’ 1)( ’( ’ill iill”  St; ll’ 7/(; :11’. ()])(’11 (’111 s1(’1s ‘1’1” 1 6 ,  ‘1’1” 1 4 ,  illl(l S(’\’(’l  ill ol~ :Isso(’iilliolls,”  tvitl)

tll(’ -, tiI,Y~ l,(ill[~, ])lc)(lllce(l  I)j ((~sllli( la~ i l l t ( ’ l i l t ’ l i { ) l l s  ill tll(’ illl(l( IIlst (’1’ ~,il S, ()]’ lJ\”  l/(; ill’

ils(lf (Llorlill, l’cIllItit]I, /.: IIig,l)til)li 1{)84, llol’[~\\’ill(l S< l“I’i(’(ll  illl(l (’l 1$)!) :3, hq?tll(’llilll(lil ~1 ( / / .

1 !)!)(i). ‘1’11(’ i(l(llti{icati(~ll of 21’;(1 .1110:3 610[i  }vitll l)S1{ .Jllo:) (il~)l’ (10(’S 1101  ll(’(’(’SSill’-

ilj Ijr(’(111(1(>  tll(w itlt(:l])Ict:ltiO1ls, sillcc 21;(; J ]  103 (ilo(i Illil\” 1)(> 2( (()]]l])osi[(i O f  S(’\’(’l’dl

sOIII((S. lIl(l(wl tlIrr( i s  ]narp;i]~al  CVidCllC(>tllilt i t s  (]llissiol] is(sl(ll(l((l (S\valI(IIIJ(l]/, (/ al.

19s1,  ‘1’llolll])soll” (’/ (Il. 1995). N(’\’(’I’tllcI( ’s$+, tll(’ (lis(ov(r~’ of ii lul]~i]]olls  yo(lllp, ])lllsal 11(’ar

tll(’ ?-1’iljf S0111’(’(’  (’ilStS S0111(:  dolll)tS 011 alkr[lativc iIltcI))lct;\tio]ls. St{ll’11(’1”  &? 1)( ’1 ’11)(:1’ (1995)

SII:,{I)(*SIC{I  (;1{() J ]  ] I t ) -  (io i s  associalc(l  wi[ll [II(: sll])cr]Io\w  rc]lllla]l( MS]] 1 1 -  623 Ivitll tllc

(~]]lissiotl il r(’slllt of coslllic ray illt(’rti(tiolls  \vitll 111(’ I’(’lllllallt. \Vitll t]Ic rc\isiotls  II Ia(le ill

tllc S(wll(l 1’; (;1{1’;’1’  catalog, tl](sourc(is  II()\v  c1(M’110 ill(’]msitio[] of I) S]{ Jl lo!)- 6107 atld

(;:/!)() 1 -  ().8; tl]is iIIId Lllc:clis(c)\(’ty{)fl’Sl{ ,1110 [)- 6107  sll:,~)(st tli(ir I)ro])osml ]11()(1(1 i s  IIotj

l’(>l(’\’illlt to tl]is ])articular y-]’~~ S0111’(’(’.

Iiilill’f’t S’ (~ottillll (19!)(~) Sll~~~;(’St(’(1  tllill ~~1’;(; J] 10:;- 610(i i s  ii J’OIIII$;  ])lltsal associ -

;It(xl \vit II t  11(’  01; assoc.iatio]]  (Jar 2.. ‘1’1](’ 111( ’iiSLll’(’(1 (li Still  l(”(’ to ttl(’ ilsso(:iiltio]l  i s  2.1(; l<})C

(iM(l’llil<S l’;ft(]llov 1995).  wllicll isi]l(otlsisl(:tll  \\itl] ttlc l) A4-(l(ti\’(d (Iistallccof  7  I;I)( f o r
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I :1

Ilallt I)olllld?ll’i(%, Sllp,p,cst ot!l(’l” I\ ’is(” ((~d(’1lsl(’1’ ({’  JOllllstoll 1!)9.5). lftll(’ asso(’idtioll”  I)(’t\\’(’(’l]

1’S1{ . 1 1 1 0 5  -  6 1 0 7  aII(l f;290.1- 0.8 is 011(’ day ]JIOVCII, tlI(L iltl])tl(t (JII  strat(p)i(s foI fllllII(,

]) II IS;II s(aI(lI(~s w i l l  I)(’ latp,(. l;itll(r \IJajJ, 111(’ (lis(x)\’(:ry of 1’S1{ Jllo[)- 6107 s(l~,p,(sts  (I(xJIJ(,]

s(~a 1(1 I(vi of tlI(: crIx)I I)ox(’s of lllli(l(~i~tifi(’({ l’1(; l{l~’1’ sollr((~s lo] radio ])lllsars ar(’ \i’ar IaIIt(xl.

\4’c  tlIaIIk Joscl)l] l’ic]iw for lIcl])fLIl (Iis(l]ssio]ls  w[;arditlp,  IX; I{ II;’I’ sour(() coi]l(i(l(]]((s

Ivitll ]a(lio ])ulsars ,  iLIId llrya II (;a(~IIsl(~I  aII(i AIIIIC GIWII for 11(:1]) with tlI(J r(~IIIIlaI~t II Ii-

ap,(. ‘1’11(  f i l t e r - l ) a l l k  syst(IIIs USC(I it] tlI( Olwr\wtiOlls W(I( (()]lst]Ll(t(:(l at tl]( [Illiv(’rsitj

of h’la 11(1 I(~stcr,  Jo(l]cli lla IIl; . l)ar[ of ll]is I(war(l I w a s  (atiie(l ()~lt a!, tl](~ ,1(’t l)roj)l]lsioll

ldl)OIaloIy,” (;alifor]lia l]]stit (lt(of’l )((ll]lol(}p)y,” II II(ICI colltta(l lvitll tlIe hlatiolial A(*rollall(i(’s

itll(l ,Sl)tI(’(J Acll]]i]]ist]’;i(it)]l. \7h41i ](((ii((lsl]])l)oltf]c)]il Nl{A(),:i]I[lf]{)II] ll(]l)l)l(lT(llo\trsllil)

[’,lalll 11111111 )(:1’ lllJ-lo[il .ol!ll!l”  rrolll tll(’s])il(’(’ ‘I’(l(s(ol)(S(i( ’tl((ll] stitllt(,\vlli(ll iso])(ral((l

l~j {II(L ;\sso(iatio]l”  of l~]li\(lsiti(s fo] I{(s(I;IT(II  i]] AstI()]I()]IIy, II I(’., Ull(lcl’ N:\s.’\  (’01111’?1((

NAsr) ?(u)!)!!).
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‘I’;ll )1(’ 1. Ast]YMItd[i  (:, S])i]I, illl(l Iiatlic) l’dl”tllll(’[ol S I“()] 1’S1/ .11 lo:)- (; 107

l’al”alll(’t(’l

I{i[j,ll{ As((llsioll, n ( . 1 2 0 0 0 )

I)((li]latiol], J (J20[)(I)

l’(tio(l, 1)

])(,licj(] ])cliv;ltivc,, L

I)is])frsioll h4cas111(’, l)h4

I’]J()(II  ofl’cried

1{. h4. S. tilllillp; wsi(lllal

Slill’:l(c h4agtletic 11’i(ld StIY:]Ig;ll I, II

(}1  ItII:I(t(sIistic Ag(J, 7C

Sj)itI- l)owJ] l,ull]illosit~, 1;

l“lllx l)clisitj~~ at 660 h411z]

I“lllx l)cllsit~~  at 1420 h411z2

I“lllx l)cllsi(y at 1650 h411z3

S])(’(’tral  Ill(l(’x

\/alll(’

] ] 1’ 05’’” :2(j’. oy(-/’)

(i]o 07” 52’’.1 (4)

().()  6:31{) 12:)27 {)2(:j) s

15.80465(12) x lo” ‘:’

271.01(2) I)(’ (“111-:{

h4Jl) ‘1$).’)1:).0000

6.2 111s

1 . 0  x 1 0 ’ 2  (:

63,350 y]’

2.:) x I(P; a’~, s - 1

4.1(7) ]])Jy

1.84(14) lll,ly

1 . 5 8 ( 6 )  IIl<ljr

- 1.36(1)



Is

l“i$,. I. I’UISC I)wfilc for 1’S1/ .11105 - (i107 at, 1650 IMIIY,.  ‘llIIC ])mfilc is silllilar at, 1420 h411z.

‘1’1]( il])])aw])t ofl-])tilw stjlllct[lr(: is a w+lllt of iltt(lf(lcllc.c.
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sll]:lll(~l (Ililll (IIC sim Of t,ll C }Joil]ts.
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